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However, before daily human exposure can be estimated, more informa-
tion is needed on typical snuff-dipping habits, the average amount
of snuff consumed per day, and the amount of saliva that is swallowed.

Tobacco smoke has been shown to contain eight nitrosamines:
NDELA, four volatile nitrosamines (NDMA, NEMA, NDEA, and NPYR), and
three tobacco-specific nitrosamines (NAT, NNN, and NNK).  In esti-
mating the exposure of humans to these compounds, several facts must
be considered.  First, the amount of tobacco-specific nitrosamines
present in cigarettes far exceeds the amount of NDELA or of the
volatile nitrosamines.  Second, the cellulose acetate filter tips
seem to trap a large portion of the volatile nitrosamines. Third,
the amount of tobacco-specific nitrosamines is almost 10 times
greater in the smoke of cigars than of cigarettes. Exposure of humans
can be estimated by adding the concentrations given in Table 7-5 for
all nitrosamines present in tobacco smoke. The nitrosamine intake
is 0.87 yg for a U.S. cellulose-acetate filter tip cigarette, 0.76 yg
for a U.S. nonfilter cigarette, 1.4 yg for a French cellulose-acetate
filter tip cigarette, 4.3 yg for a French nonfilter cigarette, and
as high as 11 yg for a small cigar. If these data are assumed to be
typical of an average cigarette, then a pack of 20 U.S. filter
cigarettes represents an intake of approximately 17 yg.

Food.  Dietary exposures to preformed nitrosamines have been
assessed for typical residents of the United Kingdom (Gough et al.,
1978; Webb and Gough, 1980), the Netherlands (Stephany and Schuller,
1980), and the Federal Republic of Germany (Spiegelhalder et_ al.,
1980a,b). A similar food-by-food assessment of dietary intake of
nitrosamines has not yet been undertaken in the United States.

In the United Kingdom, the Laboratory of the Government Chemist
(Gough et al. , 1978) conducted extensive analyses of foodstuffs typi-
cal of the diet of the U.K. population.  Foods purchased in normal
retail outlets were analyzed while within their shelf life or, when
appropriate, after cooking. Tested foods included bacon, canned
meats, fresh meat and meat products, fish and fish products, cheese,
yogurt, desserts, canned fruits and jams, frozen and fresh vegetables,
soups, beverages (but not beer), and baby foods.  Complete meals
were prepared under normal domestic conditions, and then the nitros-
amine content of the prepared foods was measured. The investigators
found that cured meats were the major source of volatile nitrosamines
and that fish and cheese were the second and third largest sources.
All other foods examined contained an average nitrosamine concentra-
tion less than 0.06 yg/kg.

The intake of the nitrosamines was estimated by determining
the average intake and the nitrosamine content of the various food
items consumed daily (Table 7-13).  The investigators concluded
that the likely daily intake of volatile nitrosamines from the
normal diet (excluding beer) is 0.53 yg and that 0.43 yg of that
total amount (^80%) is contributed by cured meats; however, this
study did not include beer and whiskey (Webb and Gough, 1980).